Tripura is a part of Indo-Burma biodiversity hotspot and is rich in orchid diversity. The present paper deals with 10 species of Dendrobium recorded from Tripura during the field survey in 2016-2018. This paper deals with three new additions of Dendrobium species i.e., Dendrobium aphyllum, Dendrobium capillipes and Dendrobium formosum to Tripura.
Introduction
The genus Dendrobium Sw. (nom.cons.) exhibiting amazing species diversity with variable size, shape, structure, colour and fragrance is distributed throughout the world from tropical & warm Asia to Australia and Pacific and comprises c. 1500 species (1, 2) . The genus name Dendrobium is derived from two Greek words dendron and bios which means tree and life, respectively. Actually Dendrobium means that the orchids are living on another tree i.e., epiphytes. Dendrobiums falls under sympodial group of orchids with pseudobulbs, or "canes" which are modified form of orchid stem subject to reserve food and water. Maximum of their habit is to creep over the substratum i.e. tree trunks or branch. At the upper portion of a branch or stem there are at least six leaves arranged in alternate or opposite pattern and flowers are arranged on single rachis. They show morphological variations in vegetative (pseudobulbs or canes and leaves and their shape and size) as well as in reproductive parts (flowers; shape, size, colours, fragrant, etc). Four to twelve flowers bloom per inflorescence, with two to five cm in average size. Flowers open with variety of attractive colour or its combination such as white, orange, yellow, pink, green, purple, cream and last for 15-25 days. Like other orchids, Dendrobium also has flowers with six perianth segments (three petals and three sepals) of which one is labellum. This lip has large stage like space with various colours and shape to attract pollinators. Dendrobium is the second largest genus of orchid and is represented by 91 species & 4 varieties and 103 species respectively in India (3, 4) . In north-east India there are about 77 species (4) . Several field visits under DBT orchid project from Tripura University was conducted to Jampui Hill of North Tripura State and Amarpur and Dumbur of Gomati district for the collection and documentation of endemic and threatened orchid species and also for conservation of the same in the shade house at Tripura University. Prior to this survey, however, the genus Dendrobium Sw. was represented by 7 species, 6 species i.e., Dendrobium angulatum Lindl., Dendrobium fimbriatum Hook., Dendrobium salaccense (Blume) Lindl., Dendrobium transparens Wall. ex Lindl., Dendrobium chrysotoxum Lindl., Dendrobium lindleyi Steud. in the flora of Tripura by Deb (5) and another species Dendrobium densiflorum Lindl. included by the authors (6) . Present paper deals with three more new additions of Dendrobium spp. to the flora i.e., Dendrobium aphyllum (Roxb.) C.E.C. Fisch., Dendrobium capillipes Rchb.f. and Dendrobium formosum Roxb. ex Lindl.
Tripura is one of the most biodiversity rich states of north-east India. The area of Tripura is 10491 km 2 of which about 60.02% that is 6294 km 2 is under forest cover. The geographical location of Tripura is 22°56'N to 24°32'N, and 91°09'E to 92°20'E. From north to south its longest extent measures is about 184 km (114 mi) and in east to west 113 km (70 mi). This small state consists of eight districts, namely Dhalai, Sipahijala, Khowai, Gomati, North Tripura, South Tripura, West Tripura, and Unakoti. Our investigation mainly carried out in Jampui hill range of north Tripura and Amarpur, Dumbur (Tirthamukh) of Gomati district. The Jampui ranges enlarge from north to south and share border with Mizoram in the east. The highest peak of the state, Betlingchip is located in this range. The average altitude of the range is about 1000 metres. Climate of this region is typically tropical dry and wet climate with a high level of humidity and heavy rainfall. The rainy and moist environment of the state supports diverse flora including rich orchid diversity. The maximum nos. of Dendrobium species are found in Jampui range of North Tripura district due to its high altitude and low temperature. Out of three new records, two orchids, D. formosum and Dendrobium capillipes were found in Vanghmun (23°58'36.0"N, 92°16'44.5"E) at an elevation of 569 meters and another Dendrobium aphyllum at Maharani (23°28'41.7"N, 91°39'16.2"E) of Gomati, at an elevation of 41 mt.
Materials and Methods
The rigorous field research was carried out from 2016-2018 in all the seasons of the year covering several reserve forests and hilly areas of Tripura. Harvested orchid specimens were carried to the department through a polythene bag and flowers were preserved in plastic container with FAA solution from the field and made into standard mounted herbarium sheets following the procedure of Jain and Rao (7) . Photographs and other geographical and ecological data were also collected from the field. After two years of study the author has found 10 species of Dendrobium genus of which three were considered as new additions and all the 10 species are maintained in orchid house of the Botany Department of Tripura University. After the taxonomical workout with suitable description the orchids were identified and nomenclature checked with the help of the apposite literatures of (5, 8, 9, 10, 11, 12, 13, 14, 15) and specimen verification was done in the herbarium of the Department of Botany, Tripura University. After perusal of the literature, it was noticed that three species viz., Dendrobium aphyllum, Dendrobium formosum and Dendrobium capillipes formed new records to the flora of Tripura State. The correct nomenclature, diagnostic characters, phenology, ecology and distribution of the species are highlighted in brief along with a key for identification. The conservation status of the orchid species are reported by checking the IUCN red-list website (16) .
Results

Taxonomic treatment
Dendrobium Sw., Nova Acta Regiae Soc. Sci. Upsal. 6: 82 (1799) , nom. cons.
Epiphytes, herbs with erect or pendulous, tough or fleshy, short or elongate pseudobulbous stems. Leaves sessile, sheathing at the base, one or two at the top of the pseudobulb or many and arranged alternately along the stem, linear to lanceolate, oblong, or ovate, apex usually 2-lobed or notched. Inflorescence axillary or from the bracts at the apex of the pseudobulb, racemose with 1-many flower, erect or pendulous. Sepals subequal, free; lateral sepals adnate to the foot of the column to form a mentum. Petals similar, free; lip sessile, adnate to column foot, entire to distinctly 3-lobed, margin entire to fimbriate, base attached to lateral sepals to form spur and often narrowly clawed. Column free, short with long foot, anterior part with a knob, occupied by the stigma, side arm short; foot short or long, sometimes absent, hollowed on the front, base necteriferous; rostellum small diagonally lamellate. Anthers 2 celled; stalk short, subulate or filiform; pollinia 4 in packed pairs, caudicles or stipes absent. Capsules ovoid or subovoid. Uk  Nt  >200-300  300-500  500-800>  1  DAPH  +  +  +  +  +  +  +  -+  +  +  L C  2  DANG  -+  --+  --+  --+  NA  3  DCHY  -------+  --+  NA  4  DDFM  -------+  --+  NA  5  DFMB  -------+  -+  +  NA  6  DFMS  -------+  -+  +  NA  7  DSLS  -------+  -+  +  NA  8  DTRS  -------+  --+  NA  9  DLYI  -+  -----+  -+  +  NA  10  DCPS  -------+  --+  NA [**=synonym; + = present; -= absent, St=South Tripura, Gm=Gomati, Sj=Sipahijala, WT=West Tripura, Kh=Khowai, Dh=Dhalai, Uk=Unakoti, Nt=North Tripura, Lc= Least concern, NA= Not Assesed.] Phenology: Flower and fruiting observed in April -July.
Key to the species for identification of
Habitat and Ecology:
Medium to large sized, warm to cold growing epiphyte on tree trunks at shady forest. Compact fusiform stems, 6-15 cm, mature stem ca.1.5 cm in diameter, plump, branchless with few internodes. Leaves 2-4, at the tip of stem, intently rhombus and regularly size is 10-12 × 1-1.5 cm, gristly, base sheathed, apex a little obtuse and diagonally emarginated. Inflorescences from leafless mature stems, 12-15 cm, 2 to many flowered; rachis with 2 or 3 sheaths at bottom, thin; floral bracts light green, ovate, minute, apex sharp. Ovary and pedicel light green, 2 to 2.2 cm. Flower 2 cm across, bright yellow, lip with red stripes, column yellow. Sepals equal in size ovatelanceolate, broad at middle, apex acute. Petals ovate-elliptic, 4-veined, a little obtuse at apex; lip apex broad, ca. 20 × 25 mm, base cover column on both sides, margin ripple, apex notched. Column 4 mm in length; anthers two celled (Fig. 2) .
Distribution: India, Nepal, Bhutan, Bangladesh, Myanmar, Thailand, Vietnam.
Phenology: Flowering and fruiting occurs in April -July.
Habitat and ecology: warm to cool budding epiphyte found at Jampui hill at elevations of 500 to 800 meters in moist, mixed deciduous forests.
Specimen Examined: India, Tripura, North district, Jampui hill (vanghmun), ± 657m, 23°52'29.9"N, 92°16'4. Stems thick and pointed upwards, inflated at the base, covered by leaf sheath, narrowed towards tip; 8 to 15 cm long and 1 to 2 cm in cross segment, Leaves sessile, oblong, opposite on both side of the pseudobulb, 2-2.9 × 0.5-0. Epiphyte with cane-like, clustered, 20-150 cm pendulous stem. Leaves 3-10 ×1-3 cm and become leafless before flowering. Short inflorescences come from sideways of the deciduous stems. Usually many inflorescences occur per plant including one to three flowers on each. Flower 4-5 cm across and bloom broadly with amusing smell. Sepals and petals are almost similar in length, sepal lanceolate and petals ovate in shape; sepal and petals rather lucent, creamy white, more or less stoutly covered and striking with pinkish violet. The lip is trumpet-shaped, 2.0-3.7 cm wide in spread, pale yellow and whitish at the base and covered with crowded, spongy, tiny hairs on the outer surface and along the borders, except in the basal part. Pedicel and ovary about 3 cm long, anterior part of the column is somewhat swollen occupied by stigma (Fig. 4) .
Distribution: India, Nepal, Bhutan, Burma, China, Thailand, Cambodia, Vietnam, Malaysia.
Phenology: Flowering and fruiting were observed in April -June. (Fig. 5  & 6 ).
Discussion
The genus Dendrobium dominates the orchid flora of Tripura containing 10 species. In Tripura ten member of the genus distributed in different floristic and altitudinal ranges. Of them, new distributional records of three species are reported in the present study. Orchids of this genus mostly distributed in Jampui range of north Tripura at high altitude. In Tripura most of them blooms in summer. Most prefers host trees of the spp are Albizia saman, Mangifera indica, Ficus benghalensis, Schima wallichi. Dendrobiums are most attractive for their amazingly decorated flowers. But the matter is to conserve these orchids in natural habitats. It is now necessary to protect the valuable orchid species as they are very sensitive to ecological disturbance. Although there are 10 species of the genus Dendrobium exists in Tripura, their population is very poor and might be extinct in future. Most of the Dendrobium species like Dendrobium angulatum, Dendrobium formosum, Dendrobium salaccense and Dendrobium transparens are become locally rare and others are occasional. Habitat destruction, corrosion and deforestation, preface of exotic species, over-exploitation, environmental pollution, global warming and shifting cultivation are the main reasons for the decrease of population and species diversity of Dendrobium. For these, conservation of important Dendrobium orchid wealth in natural habitats through protection with modern methods of conservation like in vitro conservation, seed storage and cryopreservation.
